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Description 

. FIELD OF THE INVENTION 

5 This invention relates to shampoo compositions and more particularly to anti-dandruff shampoos 

containing an antimicrobial agent which is soluble in an aqueous solution of anionic detergent. 

Certain 1-hydroxy-2-pyridone derivatives can be used as anti-dandruff agents. These agents have 
conventionally been employed in shampoo formulations containing anionic detergents such as lauryl ether 
sulphates or lauryl sulphates. Substances such as anti-dandruff agents must be retained on washed surfaces 

10 in order to produce their intended effect. The present invention is concerned with enhancing the retention of 
such anti-dandruff agents onto hair and scalp after the shampooing process while preserving the optimum 
foaming properties of the composition. 

PRIOR ART 

15 

GB 1 440 975 (Hoechst) discloses a composition containing 1*hydroxy-2-pyridone or derivatives thereof 
and surfactants, Including sulphosucclnic acid half- and dl-esters. There is no Indication that any particular 
anionic surfactant gives foam properties that are superior to other such surfactants which may be included in 
the composition. 

20 EP 117 135 (Johnson & Johnson) describes a composition which includes anionic surfactant (e.g. 
. monoallcylsuiphosuccinate) and an anti-bacterial agent (e.g. 1-hydroxy-2-pyridone or its derivatives). The 
composition contains also a cationic polymer to enhance retention of the anti-bacterial agent. There is no 
suggestion that the anionic surfactant would, in the absence of the polymer, enhance retention in this manner. 
EP 23 676 (REWO) reports a synergistic effect between an anti-dandruff agent and a sulphosuccinate half 
25 ester. {However, the anti-dandruff agent employed is a pyridinethione derivath^e. . 

BACKGROUND TO INVENTION 

The Applicant has now found that a shampoo having optimum foaming properties, and giving enhanced 
30 retention of antimicrobial agent, can be formulated by employing an anti-microbial agent which is soluble in 
the surfactant together with particular dialkylsuiphosuccinate surfactants. 

In the case of conventional detergent actives, a reduction in the levej of surfactant leads to improved 
retention of the anti-microblal agent on the skin. 

l-iowever, there is a corresponding reduction in the foam produced when shampooing. With most detergent 
35 actives, high levels of surfactant are needed to provide adequate foam. 

Applicants have found surprisingly that by formulating a shampoo to combine a low solubility anti-microbial 
agent with dialkylsuiphosuccinate, there results better retention of the same level of the anti-antimicrobial agent 
than would occur with an equivalent amount of normal high foaming active such as sodium lauryl ether sulphate 
2E0. Alternatively, equivalent retention of the anti-microbial agent may be achieved from a composition 
40 containing dialkylsulphosuccinates as from a composition containing conventional high foaming actives with a 
higher level of the same anti-miaobial agent This means that the amount of expensive anti-microbial agent 
needed is minimised. In addition, the shampoo foams better than would a conventional surfactant system with 
equivalent retention. 

45 DEFINITION OF THE INVENTION 

The invention provides an aqueous shampoo composition comprising, in addition to water: 

(a) dialkylsuiphosuccinate, and 

(b) a soluble anti-microbial agent chosen from 1-hydroxy-2-pyridone, 
50 1-chlorophenoxy,1-imidazolyl-2-butanone or derivatives thereof. 

wherein the dialkylsuiphosuccinate is a sodium or ammonium dialkylsuiphosuccinate with alkyi chain lengths 
of from Ce to Cg or combinations thereof. 

DISCLOSURE OF THE INVENTION 

55 • . . 

(a) Dialkylsuiphosuccinate 



The composition according to the invention comprises dialkylsuiphosuccinate which is an anionic 
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surfactant The dialkylsulphosuccinate is present as the sodium or ammoniunri salt and has alkyi chain lengths 
of from Ce to C9 or combinations thereof. The aikyi chains may be the same or different, and suitably the average 
number of carbon atoms In the aikyI chains Is from 6.5 to 8.5 carbon atoms per molecule of 
dialkylsulphosuccinate. 

5 Preferred alkyI chain lengths are combinations of Ce and Cs, and the dialkylsulphosuccinate which is 

especially preferred has alkyI chain lengths CsiCs in the ratio 40:60. 

The dialkylsulphosuccinate is present in the composition in an amount from 1 to 40% by weight, and 
preferably from 5 to 20% by weight. 

10 (b) Anti-microbial agent 

The composition according to the invention also comprises a soluble anti-microbial agent chosen from 1- 
hydroxy-2-pyridone, 1-chlorophenoxy, 1-imidazolyl-2-butanone or derivatives thereof. The anti-micrbobial 
agents are soluble In the surfactant system of the shampoo composition. 
15 The preferred 1-hydroxy-2-pyridone derivatives are those of the formula 



20 



25 



30 




R* N O 



where RMs: 

1-17C alkyl, 2-17C alkenyl, 5-8C cycloalkyi, 7-9C bicycloalkyi, a cycloalkyl-alkyl having 1-4C alkyl. where 
35 the cycloalkyi residue may be substituted by a 1-4C alkyl, aryl, aralkyl having 1-4C alkyl, arylalkenyl having 
2-4C alkenyl, aryioxyalkyl or aryl mercaptoatkyi having 1-4C alkyl, benzhydryh phenyl sulphonylalkyi having 
1-4C alky], furyl or furyl-alkenyl having 2-4C alkenyl. where the aryl residue may be substituted with a 1>4C 
alkyl, 1-4C alkoxy,.N02, CN, or halogen; 

and R2 is: 

40 H or 1-4C alkyl, alkenyl or alkynyl having each 2-4C, halogen, phenyl or a benzyl group; 

and X is an organic amine. 
The preferred 1-hydroxy-2-pyridone derivative is the compound known as piroctone olamine, whose 
chemical name is 1-hydroxy-4-methyl-6-(2,4,4-trimethylpentyl)-2-pyridone monoethanolamine salt, and which 
is sold under the trade name OCTOPIROX by Hoechst AG. 

The anti-microbial agent may also be a 1-chlorophenoxy, 1-imidazolyl-2-butanone, or a derivative thereof. 
The preferred derivative is 1 -(4-chlorophenoxy)-1 -(1 -imidazolyl)-3,3-dimethyl-2-butanone, available 
commercially from Bayer under the trade name of Climbazole. 

The soluble anti-microbial agent is present in the composition in an amount from 0.01 to 10% by weight, 
and preferably from 0.1 to 2% by wjBight , . 

(c) Optional ingredients 

The composition of the invention may also comprise other ingredients. Optionally, an additional active may 
be included so as to improve the retention of the anti-microbial agent on the skin. Examples of such additional 
55 actives are alkyl sulphate, alkyl ether sulphate, betaine, amine oxide or mixtures thereof. The additional 
surfactant is present in the composition in an amount of from 0,1 to 30% or suitably from 1 to 5% by weight. 

A hydrotrope, or viscosity and solubility control system, may optionally be included in the composition. An 
example of a hydrotrope suitable for this purpose is urea. The composition may suitably comprise from 0 to 



45 
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30% by weight or 1 to 10% by weight of hydrotrope. 

The shampoo composition of the invention may also Include minor amounts of other Ingredients which are 
commonly employed In shampoos. Examples of such Ingredients are foam boosters, viscosity-adjusting 
agents, opaclfiers, pearlescers. perfumes, dyes, colouring agents, conditioning agents, preservatives, 
5 thickeners, proteins, polymers and buffering agents. 



The composition according to the invention also comprises water in an amount 98.99% by weight or less, 
10 forming the balance of the composition. 

THE ASSESSIVIENT METHOD 

In salon tests, the assessment method used was the half head shampooing test. Each test involved 40 
15 panellists. The hair on each panellist's head was made damp with water, then a 3ml dose of one composition 
to be tested was applied to one half of the head. 

Simultaneously, a 3ml dose of a second composition was applied to the other half of the head. The compositions 
were massaged Into the head, without mixing the two, for 1 minute. The hair was rinsed, then dosed with the 
two shampoo compositions and massaged as before. The two halves of the head were scored by an observer 
20 using a Magnitude Estimation method. By this means, either the amount of foam or the anti-dandruff efficacy 
could be assessed. 

OTHER ASPECTS OF THE INVENTION 

25 Although the Invention has so far been described with reference to enhanced retention of an antl-mlcrobial 

agent from a surfactant system which is a shampoo composition, the principle of retention of a low solubility 
component is more widely applicable. For example, the retention of sunscreens, perfume or actives other than 
antl-mlcrobial agents from shampoo or other hair care compositions could be enhanced in this way. In the 
presence of dialkylsulphosuccinates as defined herein. 

30 

PROCESS 

The shampoo composition of the invention is formulated by mixing together the required ingredients in the 

amounts specified. . ' - 

35 ■'..■■■•-■* 



The examples below-are iNustrations of shampoo compositions of this invention. 4n examples 1, 2, 3, 5 and 
6, comparative shampoo formulations are included to illustrate the superior efficacy of the compositions of the 
40 invention. The abbreviations used signify the following compounds: 

DIAS - dialkylsulphosuccinates of chain lengths CgiCa in the ratio 40:60 

SLES - sodium lauryl ether sulphate (2E0) 

CDE - coconut diethanolamide (foam booster) . 

45 Example 1 



(d) Water 



EXAMPLES 



Ingredient 



% w/w 



50 



A 



B 



DIAS 



II. 0 



55 



SLES 



16,0 



Octopirox 



0.75 



0.3 



Water 



to 100% 



to 100% 
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. In vitro studies were conducted which involved treating samples of animal skin, as a model for the human 
scalp, with composition A or B. It was shown that the Octopirox retention of B was equivalent to that of A. This 
demonstrates the superior efficacy of Octopirox with dialkylsulphosuccinates by comparison with compositions 
containing conventional surfactants with higher levels of Octopirox. 
5 ' 
Example 2 

Ingredient 

fo . • • 

DIAS 0 9.0 

Y5 . SLES ..12.0.0 

CDE 2.0 0 

Octopirox 0.3 0.3 

Water to 100% to 100% 

The surfactant system B was shown in vitro to produce an equivalent foam performance to that of A. Thus, 
a composition containing dialkylsulphosuccinates gives equivalent foam performance to that containing a 
higher level of conventional surfactant. - 

25 ■ . 

Example 3 

• ' Ingredient % w/w 

30 ■ ' A B 

0 II. 0 

16.0 0 

various various . 

to 100% to 100% 

40 The results of in vitro tests of compositions A and B containing different levels of Octopirox on samples of 
animal skin are shown in Figure 1. The amount of Octopirox in compositions A and B is plotted against the level 
of Octopirox retained per cm^ of skin, and it can be seen that, for each level of Octopirox, the retention of 
Octopirox from B is approximately twice that from A. 

45 Example 4 



% w/v 
A B 



DIAS 

35 SLES 

Octopirox 
Water 



Ingredient 



% w/w 



50. 



B 



55 



DIAS 
SLES 

Octopirox 
Water 



11.0 : 11.0 

0 1.0 

0.4 0.4 

to 100% to 100% 
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35 



45 



SO 



55 



Comparative testing in vitro showed that the amount of Octopirox retained per cm^ of sk\n was 1.8jig for 
A and 2.3|ag for B. Thus, the retention of Octopirox from B was superior to that from A, and it can be concluded 
that retention of DIAS is further enhanced by the addition of SLES to a DIAS base. • 

Example 5 

Ingredient % w/w . 

■ ■ A . ■ B 

' ' ' DIAS 0 11.0 

SLES \ 16.0 1.0 

CDE 3.0 0. 

Octopirox 0.75 0.4 

Water to 100% to 100% 



Salon tests (half head shampooing tests) showed that the foam produced by B was equivalent to that 
produced by A. 

Example 6 



Ingredient % v/w 

A B- ■ 

DIAS 0 . 11.0 

SLES (2E0) 16.0 1.0 

CDE 3,0 , 0 

Octopirox 0.75 0.4 

Water ■ . to 100% to 100% 

40 In clinical tests (half head shampooing tests), composition B had an anti-dandruff efficacy equivalent to 
that of composition A. 

Example 7 



Ingredient % w/w 

DIAS 13.0 . 

SLES ^ .1-0 
Octopirox 1.0 
Water to 100% 

The above composition in accordance with the invention was compared with a commercially-available 
shampoo containing ammonium lauryl ether sulphate and ammonium lauryl sulphate as surfactant system and 
1% zinc pyridinethione as anti-dandruff agent. 

.6 
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In clinical tests (hatf-head shampooing tests) It was shown that the.above composition had an anti-dandruff 

efficacy significantly better than that of the commercially-available shampoo. 
The invention is further illustrated by the following Examples. 

Example 8 



10 



15 



20 



Ingredient % w/w 

DIAS 11 ,0 
(Cg:Cg in a ratio of 40:60) 
Opacifier 

Urea 1.0 
dctopirox 0.4 
Thickener 2.0 . 

Perfumes, preservatives qrS 
Water - to 100% 



Example 9 



25 



Ingredient 



% w/w 



30 



35 



40 



DIAS 13.0 
(CgxCg in a ratio of 40:60) 

Lauryl betaine (30% active) 7.0 

Urea 10.0 

Dctopirox 1.0 

Thickener 2.0 

Per f tunes, preservatives q.s 

Water to 100% 



Example 10 

45 

- % wt 



Dialkyl suphosuccinate 12.0 
(di-Cg) 

Dctopirox 0.4 
Urea .10.0 

Thickener 2.0 

Perfumes/preservatives q.s. 
Water to 100 
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Example 11 



% wt 



10 



15 



Dialkylsulphosuccinate 12.0 
(C^rCg in a ratio of 40:60) 

Urea 10.0 

Climbazole 0.1 

Thickener 3.0 

Perfume/preservative q.s. 

Water to 100 



Example 12 



20 



25 



30 



35 



Dialkylsulphosuccinate 
(Cg:Cg in a ratio of 40:60) 
Urea 

Opacifier 
Climbazole 

Perfume/preservative 

Water to 



% vt 

12.0 

5.0 
5.0 
0.6 
q.s. 

100 



Claims 



40 



45 



50 



55 



1. An aqueous shampoo composition comprising, in addition to water 

(a) dialkylsulphosuccinate, and 

(b) soluble antl-microbial agent chosen from 1-hydroxy-2-pyridone, 1-ch!orophenoxy, 1-imidazolyl-2- 
butanone or derivatives thereof, 

wherein the dialkylsulphosuccinate is a sodium or ammonium dialkylsulphosuccinate with alkyi chain 
lengths of from Ce to C9 or combinations thereof. 

2. An aqueous shampoo composition as claimed in Claim 1 wherein the alkyI chains contain an average of 
6.5 to 8.5 carbon atoms per molecule of dialkylsulphosuccinate. 

3. A shampoo composition as claimed in Claims 1 or 2. wherein the dialkylsulphosuccinate has alkyI chain 
lengths Ce and Ce or combinations thereof. 

4. A shampoo composition as claimed in any preceding claim wherein the dialkylsulphosuccinate has alkyI 
chain lengths CeiCg in the ratio 40:60. 

5. A shampoo composition as claimed in any preceding claim wherein the dialkylsulphosuccinate is present 
in an amount from 1 to 40% by weight. 
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10 



Ashampoo composition as claimed in any preceding claim, wherein the dialkylsulphosuccinate Is present 
in an amount from 5 to 20% by weight. 

A shampoo composition as claimed in any preceding claim, wherein the soluble antl-mlcrobial agent is 
1-hydroxy-4-methyl-6-(2,4,4-trimethylpentyl)-2-pyrjdone monoethanolamine salt. 

Ashampoo composition as claimed in Claims 1 to 6 wherein the soluble anti-microbial agent is 1-(4*chlo- 
rophenoxy)-1-(1-imldazolyl)-3,3-dimethyl-2-butanone. 

A shampoo composition as claimed in any preceding claim, wherein the soluble anti-microbial agent is 
present in an amount from 0.01 to 1 0% by weight. 

10. A shampoo composition as claimed in any preceding claim, wherein the soluble anti-microbial agent is 
present in an amount from 0.1 to 2% by weight 

*5 11. A shampoo composition as claimed in any preceding claim further comprising from OA to 30% by weight 
of an additional surfactant. 

12. Ashampoo composition as claimed in Claim 11, wherein the additional surfactant is chosen from an alkyi 
sulphate, an alkyi ether sulphate, a betaine, or an amine oxide, or mixtures thereof, 

20 

13. A shampoo composition as claimed in Claim 11 or Claim 12« wherein the additional surfactant is present 
in an amount from 1 to 5% by weight. . 

14. A shampoo composition as claimed in any preceding claim, further comprising from 0 to 30% by weight 
25 of a hydrotrope. 

15. A shampoo composition as claimed in Claim 14, wherein the hydrotrope is urea. 

16. A shampoo composition as claimed In Claim 14 or Claim 15, wherein the hydrotrope is present in an 
amount from 1 to 10% by weight. 

30 

Patentanspruche 

1. Wassriges Shampoo-Praparat, das zusatzlich zu Wasser umfadt: 

(a) Dialkylsulphosucclnat, und 

(b) losllches antimikrobielles Mittel, ausgewahit aus 1-Hydroxy-2-pyridon, 1-Chlorphenoxy,1-imldazo- 
lyl-2-butanon Oder Derivate davon, 

wobei das Dtalkylsulphosuccinat ein Natrium- Oder AmmoniumDialkylsutphosuccinat mit Alkylkettenlan- 
gen vom Cg bis Cg Oder Kombinationen davon ist. 

2. Wassriges Shampoo-Praparat nach Anspruch 1, worin die Alkylketten durchschnittlich 6,5 bis 8,5 Koh- 
lenstoffatome pro Molektil Dialkylsulphosucclnat enthalten. 

3. Shampoo-Praparat nach Anspruch 1 oder 2, worin das Dialkyisuiphosuccinat Alkylkettenlangen von Cg 
45 bis Cs Oder Kombinationen davon hat 

4. Shampoo-Praparat nach einem der vorhergehenden Anspruche, worin das Dialkylsulphosucclnat Alkyl- 
kettenlangen CeiCa im Verhaltnis 40:60 hat 



35 



40 



50. 



Shampoo-Praparat nach einem der vorhergehenden Anspruche, worin das Dialkylsulphosucclnat in einer 
Menge von 1 bis 40 Gew.-% vorhanden ist. 

6. Shampoo-Praparat nach einem der vorhergehenden Anspruche, worin das Dialkylsulphosucclnat in einer 
Menge von 5 bis 20 Gew.-% vorhanden ist 

7. Shampoo-Praparat nach einem der vorhergehenden Anspruche, worin das losliche antimikrobielle Mittel 
1-Hydroxy-4-methyl-6-(2,4,4-trimethyIpentyl)-2-pyridon-monoethanolaminsalz Ist 
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8. Shampoo-Praparat nach Anspruch 1 bis 6, worin das I5sliche antimikrobielle Mittei 1-(4-Chlorphenoxy)- 
1-(1-imidazolyl)-3,3-dimethyl-2-butanon ist. 

9. Shampoo-Praparat nach einem der vorhergehenden AnsprQche, worin das losliche antimikrobielle MIttel 
in einer Menge von 0,01 bis 10 Gew.-% vorhanden Ist. 

10. Shampoo-Praparat nach einem der vorhergehenden Anspruche, worin das losliche antimikrobielle MIttel 
In einer Menge von 0,1 bis 2 Gew.-% vorhanden ist. 

11. Shampoo-Praparat nach einem der vorhergehenden Anspruche, das weiterhin 0,1 bis 30 Gew.-% eines 
zusitzlichen Tensids umfaHt. ^ 

12. Shampoo-Praparat nach Anspruch 11, worin das zusdtzliche Tensid ausgewahit ist aus einem Alkylsulfat, 
einem Aikyiethersulfat, einem Betain oder einem Aminoxid oder Gemischen davon. 

13. Shampoo-Praparat nach Anspruch 11 oder 12, worin das zusatztiche Tensid In einer Menge von 1 bis 5 

Gew.-% vorhanden ist. 

14. Shampoo-Praparat nach einem der vorhergehenden Anspruche, weiterhin 0 bis 30 Gew.-% eines L6- 
sungsvermittlers umfassend. 

15. Shampoo-Praparat nach Anspruch 14, worin der Losungsvermittler Harnstoff ist. 

16. Shampoo-Praparat nach Anspruch 14 oder 15. worin der Losungsvermittler in einer Menge von 1 bis 10 
Gew.-% vorhanden Ist. 



Revendicatlons 

1.. Composition aqueuse de shampooing, qui comprend, outre I'eau : 

(a) un dialkylsulfosuccinate, et 

(b) un agent antimlcrobien soluble choisi parmi : 1-hydroxy-2-pyridone, 1-chloroph6noxy, 1-imldazolyl- 
2-butanone ou leurs d6riv6s, 

dans taquelle le dialkylsulfosuccinate est un dialkylsulfosuccinate de sodium ou d'ammonium ayant une 
chatne alkyie d'une longueur de Ce ^ Cg ou des combinaisons de ceux-cl. 

2. Composition aqueuse de shampooing selon la revendication 1, dans laqueile les chaTnes alkyle 
contiennent une moyenne de 6.5 d 8,5 atomes de carbone par molecule de dialkylsulfosuccinate. 

3. Composition de shampooing selon la revendication 1 ou 2, dans laqueile ie dialkylsulfosuccinate prSsente 
des longueurs de chaTnes alkyle de Cq et Cg ou des combinaisons de celles-ci. 

4. Composition de shampooing selon Tune quelconque des revendicatlons pr6c6dentes, dans laqueile le 
dialkylsulfosuccinate pr^sente des longueurs de chatnes alkyle CqiCb dans un rapport de 40:60. 

5. Composition de shampooing selon Tune quelconque des revendicatlons pr6c6dentes, dans laqueile le 
dialkylsulfosuccinate est present d raison de 1 d 40% en poids, 

6. Composition de shampooing selon Tune quelconque des revendicatlons pr^c^dentes, dans laqueile le 
) dialkylsulfosuccinate est present d raison de 5 d 20% en poids. 

7. Composition de shampooing selon Tune quelconque des revendicatlons pr6c6dentes, dans laqueile 
I'agent antimlcrobien soluble est un sei de mono^thanolamine de 1-hydroxy-4-m6thyl-6-(2,4,4-trim6thyl- 
pentyl)-2-pyridone. 

8. Composition de shampooing selon les revendicatlons 1^6, dans laqueile I'agent antimlcrobien soluble 
est la 1-(4-chloroph§noxy)-1-(1-imidazolyl)-3,3-dim6thyl-2-butanone. 

9. Composition de shampooing selon Tune quelconque des revendicatlons pr6c6dentes dans laqueile I'agent 
antimlcrobien soluble est present d raison de 0,01 S 10% en poids. 
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10. Composition de shampooing selon Tune quelconque des risvendlcations pr^c^dentesdahs laquelle Tagent 
antimicrobien soluble est present k raison de 0,1 d 2% en poids. 

11. Composition de shampooing selon Tune quelconque des revendicatlons pr6c6dentes, qui comprend en 
outre de 0,1 d 30% en poids d'un tensio-actif suppl6mentaire. 

12. Composition de shampooing selon la revendication 11. dans laquetle le tensio-actif suppl^mentaire est 
un alkylsulfate, un alkyl6thersulfate, une b6tatne, un oxyde d'amine ou un melange de ceux-ci. 

13. Composition de shampooing selon la revendication 11 ou 12, dans laquelle le tensio-actif suppl6menta ire 
est present ^ raison de 1 ^ 5% en poids. 

14. Composition de shampooing selon Tune quelconque des revendicatlons pr6c6dentes. qui comprend en 
outre de 0 a 30% en poids d'un hydrotrope. 

15. Composition de shampooing selon la revendication 14, dans laquelle Thydrotrope est I'ur^e. 

16. Composition de shampooing selon la revendication 14 ou 15, dans laquelle i'hydrotrope est present d 
raison de l d 10% en poids. 
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